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Genera t ion of oxidative products by phagocyt ic cells is known to be one of the important host defence mechan i sms directed towards the 
killing of invading microorgan isms (Gallin at al. 1993). Cata lases may provide protect ion against reactive oxygen species produced by 
neutrophile granulocytes of the human i m m u n e system (Chang et al. 1998). Neut ropenia is a considerable risk factor of z y g o m y f o s e s . In 
this study, catalase encoding genes of R. oryzae have been isolated, and their funct ional analysis has been started. 
Four possible catalase genes were found in the R. oryzae genome database (Rhi zopus oryzae Sequencing Project) by similari ty searches 
with known fungal catalases. These genes and their adjacent regions were amplif ied by PCR from the genomic DNA of R. oryzae and cloned 
into the vector pBluescr ipt l l S K + (Stratagene) . To reveal their function and to investigate their possible role in the pathogenicity, deletion 
mutants were created in the case of each isolated genes. Four vectors sui table to create delet ions in the different genes were const ructed: 
in each vector, the pyrG gene of R. oryzae encoding oro t id ine-5 ' -monophospha te decarboxylase was placed between the 5 ' and 3 ' flanking 
regions of the appropriate catalase genes . To ensure double crossover gene replacement , linear f ragments were cut f rom the p lasmids and 
used to t ransform protoplasts of a uracil auxotrophic R. oryzae strain using the polyethylene glycol-mediated method. 
Integration of the t ransferred D N A s into the host g e n o m e and delet ion of the appropr ia te catalase genes was proven by PCR and 
Southern blot analysis . Cata lase activity of the recipient strain and the four mutants constructed were in vitro tested. Effect of hydrogen 
peroxide on the fungal growth was examined on agar plates and in a microtiter plate assay. All four catalase genes proved to be funct ional . 
In all types of mutants , deletion of a catalase gene increased markedly the sensitivity of the t ransformants to hydrogen peroxide. The strain 
deficient in the gene des ignated as 16995 was the less susceptible to hydrogen peroxide whereas the strains def ic ient in the o ther genes 
proved to be more sensitive. Further gene expression studies with isolated genes are in progress and we also plan to use the constructed 
deletion mutants in pathogenici ty tests. 
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The ubiqui t in-proteasome sys tem is responsible for the polyubiquiti lation and selective degradat ion of damaged , mis fo lded and short-lived 
regulatory proteins to ensure the proper homeos tas i s of the eukaryot ic cell . Recogni t ion of polyubiqui t inated substra tes by the protea-
some is a highly regulated process that requires polyubiquitin receptors ( p 5 4 / R p n l 0 : pro teasome receptor subunit; Dsk2 and Rad23: non-
proteasomal receptors) . The mechan i sm of substrate recognit ion and delivery to the pro teasome is well known in single cell eukaryotes 
(e.g. yeast), but unresolved in Metazoans . 
We found that the subunit composi t ion of the regulatory particle (RC) of the Drosophila 26S pro teasome changes in a developmenta l ly 
regulated fashion (Lipinszki et. al. submit ted manuscript) . The concentrat ion of the p 5 4 / R p n l 0 subunit falls suddenly at the end of e m -
bryogenesis , r emains low throughout the larval stages, starts to increase again in the late third instar larvae and remains high in pupae and 
adults. A similar developmenta l ly regulated fluctuation could be observed in the concentra t ions of the Rad23 and Dsk2 ext raproteasomal 
polyubiquit in receptors. Our in vitro exper iments revealed that protein extracts of first or second instar larvae can selectively degrade the 
embryonic p54/Rpn 10 subunit of the 26S proteasome and the Dsk2 and Rad23 polyubiquit in receptors: whereas all the o ther tested proteins 
remained intact. The above observat ions and the fact that the gene expressions of the receptors remain constant dur ing the development 
suggest that a selective protease is activated during the early larval stages. We successful ly purified and identified this protease. Moreover, 
all the three receptors carry an extended intrinsically unstructured segment within the molecule, which can be the hot spot for the regulator 
protease. 
To fol low the in vivo fate of subunit p54/Rpn 10. transgenic Drosophila melanogaster l ines encoding the N-terminal half (NTH) , the C-
terminal half (CTH) or the ful l - length p54/Rpn 10 subunit have been established in the inducible Ga l4 -UAS system. T h e daughter less-Gal4 
driven whole-body express ion of the full- length subunit o r its NTH did not produce any delectable phenotypic changes and the t ransgenic 
products were incorporated into the 26S proteasome. The t ransgene-encoded C T H was not incorporated into the 26S pro teasome, caused 
third instar larval lethality and it was found to be mult iubiquit inated. This modif icat ion, however, did not appear to be a degradat ion signal, 
the half- l i fe of the C T H is over 4 8 hours. T h e accumulat ion of the CTH disturbed the developmental ly regulated changes of the subunit 
composi t ion of the R P a n d , interestingly, the emergence of the selective proteolytic activity responsible for the depletion of the polyubiquit in 
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receptors . T h e accumula t ion of C T H also suspended the M G 132 insensit ive (proteasome inhibitor), but P M S F (ser ine- type endopept idase 
inhibitor) sensitive proteolytic degradat ion of the p54 /RpnlO, Dsk2 and Rad23 during the early larval stages. 
Interest ingly. C T H car ry ing three active U I M sequences ext ra-proteasomal ly traps the Dsk2 protein, h inder ing its interaction with 
the 26S pro teasome. Our in vitro and in vivo s tudies revealed that in Drosophila UIM motifs of p54 can selectively bound the N-terminal 
U B L (ubiqui t in like) doma in of Dsk2 . We suppose that contrary to the yeast model in which R p n l and Rpn2 scaffold subunits of the RC 
ancho r D s k 2 . R a d 2 3 and D d i l , in Drosophila the m a j o r polyubiqui t in receptor Dsk2 (Lipinszki et. al. manuscr ip t in preparat ion) docs 
to the C- te rmina l ly localized U I M s of the p54. Nevertheless, is has been demonstrated that p54 is a shutt l ing subunit of the pro teasome 
(Kiss et. al.. Szabó et. al.). It is conceivable that under regulation (e.g. ubiquitilation) p54 dissociates f rom the pro teasome. and fo rms a 
he te romer with the Dsk2/substra te d imer . which is fo l lowed by the reassociat ion of the whole complex to the pro teasome for degradat ion 
of the substrate protein. 
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Transient global ischemia elicits selective, delayed neuronal death. If the ischemia is short, neuronal d a m a g e occurs only in vulnerable areas 
(Pulsinelli et al. 1985). The pyramidal neurons in the h ippocampal C A 1 region are very vulnerable. Global ischemia impairs memory and 
learning func t ions . It is widely accepted that activation of the excitatory amino acid receptors plays an important role in neuronal death in 
s troke (Choi 1988). It has recent ly been reported that g lu tamate- induced excitotoxicity and a cellular ca lc ium overload are among the key 
factors of cell death in brain ischemia, especial ly in the gray matter. By definition, excitotoxicity is a result of overexcitat ion of the glutamate 
receptors . In turn, neuroprotect ive strategies have utilized antagonis ts of the glutamate receptors to prevent exci totoxic neuronal loss. 
T h e neuroprotect ive ef fec t of L-kynuren ine sulfate ( K Y N ) was studied. K Y N pretreatment decreased the number of injured pyramidal 
cells in the C A 1 region of the h ippocampus in the four-vessel occlusion (4VO)-induced ischemic adult rat brain. K Y N post-treatment proved 
to be much less effect ive. In parallel with the histology, a protect ive ef fec t of KYN on the funct ioning of the C A I region was observed: 
long- term potentiat ion (LTP) was abol ished in the 4 V O animals , but its level and duration were restored by pretreatment with K Y N . It is 
conc luded that the adminis t ra t ion of K Y N elevates the K Y N A concentra t ion in the brain to neuroprotect ive levels (Sas et al. 2008). 
T h e excess Glu which causes neuronal death via excitotoxicity, is normally controlled by members of a family of Na*-dependent Glu 
transporters . By pumping Glu , they guarantee the presence of G lu in brain fluids at levels at which its exerts neither exci totoxic nor unso-
licited exci ta tory e f fec ts . Glu t ransporters located on the brain vasculature may also play an important role in control l ing extracellular Glu 
levels via a bra in- to-blood Glu e f f lux . The scavenging of b lood Glu increases the driving force for the brain-to-blood Glu eff lux and causes 
a decrease of the excess Glu present in the brain. (Teichberg et al. 2 0 0 8 ) 
In the second series of exper iments w e evaluated the e f fec ts of the blood glutamate scavenger oxaloaceta te on the impaired LTP ob-
served in the rat 2-vessel occ lus ion ischemia model . Transient incomple te forebrain ischaemia was produced 3 days before LTP induction. 
Al though the short transient brain ischaemia did not induce histologically identifiable injuries, it resulted in an impaired LTP function in 
the h ippocampal CA1 region without damaging the basal synaptic t ransmission between the Schaffer collaterals and the pyramidal neurons. 
Th is impai rment could be fended off in a dose-dependent manne r by the i.v. administration of oxaloacetate immedia te ly af ter the transient 
hypoper fus ion . These resul ts suggest that oxaioaceta te-media ted blood and brain glutamate scavenging contr ibutes to the restoration of the 
LTP a f t e r its impai rment by brain ischaemia. (Marosi et al. 2009) 
Our results suggest that both agents have potential clinical use fu lness for the prevention of neuronal loss in s troke condit ions. 
Choi DW (1988) Glutamate neurotoxicity and diseases of the nervous system. Neuron 1:623-634. 
Marosi M; Fuzik J; Nagy D: Rákos G: Kis Z: Toldi J; Teichberg VI; Ruban-Matuzani A; Farkas T (2009) Oxaloacetate restores the long-term potentiation impaired in 
rat hippocampus CAI region by 2-vessel occlusion. Eur. J. Pharm. 604:51-57. 
Pulsinelli WA (1985) Selective neuronal vulnerability: morphological and molecular characteristics. Prog. Brain Res. 63:29-37. 
Sas K. Robotka H. Rozsa E. Ágoston M. Szenasi G. Gigler G. Marosi M. Kis Z. Farkas T. Vecsei L. Toldi J. (2008) Kynurenine diminishes the ischemia-induced 
histological and electrophysiological deficits in the rat hippocampus. Neurobiol Dis. 32:302-308. 
Teichberg VI. Cohen-Kashi-Malina K. Cooper I. Zlotnik A. (2009). Homeostasis of glulamaie in brain fluids: an accelerated brain-to-blood efflux of excess glutamate 
is produced by blood glutamate scavenging and offers protection from neuropathologies. Neuroscience 158(1 ):301-308. Epub2008 Mar 18. 
Supervisor Tamás Farkas 
E-mail: marosi.mate@gmail.com 
68 
